Abstract. Novel nanocomposite materials Ag / opal have been prepared by electro-thermo-diffusion of silver in opal template. Optical properties of these photonic crystals have been studied by angle-resolved reflectance spectroscopy. Interpretation of the observed optical spectra has been made on the basis of the Bragg diffraction and the Fano resonance between diffracted in Ag / opal composite photonic crystal electromagnetic waves and those resonantly scattered by silver dendrites.
I INTRODUCTION
Architectures combining conductive network and photonic crystal functionality pave a way for novel generation of efficient solar cells and lighting devices. To meet this demand we prepared the respective nanocomposite Ag / opal by electro-thermo-diffusion of silver in opal template. Self-assembled synthetic opals consist of silica or polymer beads that are assembled in closely packed face centered cubic (FCC) lattice [1] (Fig. 1) . Since the diameters D of beads are in the range of hundreds nanometers, opals and opal-based metal-dielectric composites are widely used as 3-dimensional photonic [2] and hybrid plasmonic-photonic crystals [3] for the visible light.
II MATERIALS AND METHODS
Silica opal samples were characterized by «VEGA // LMU Tescan» Scanning Electronic Microscope in the Daugavpils University. According to SEM images (Fig. 1) , the mean sphere diameter of the bare opal under study is 288 nm. D  The electro-thermo-diffusion of silver in the opal matrix ( 3 10 10 2 mm   slab) has been carried out under electric field of E=1.7 kV/cm at temperature of T=(664 2) K.  The electrolysis process lasted for 2.5 hours. During this time the electric current was increased from 2.6 μA up to the saturation value of Angle-resolved reflectance spectra of the parent opal matrix as well as those of the opal-based nanocomposite Ag / opal have been measured under illumination by white light from a tungsten lamp. Reflection spectra have been acquired by USB650 Red Tide spectrometer (Ocean Optics).
III RESULTS AND DISCUSSION
Normalized to the maximum value reflectance spectra of opal template and those of nanocomposite Ag / opal at two different angles of light incidence are shown in Fig. 2 .
Reflectance spectra of all the samples demonstrate the zero order diffraction resonance that depends on the angle of light incidence . The shift of the central wavelength  of the Bragg resonance (Fig. 3) The reflectance maxima in the Ag / opal nanocomposite spectra are shifted to the longer wavelengths as compared with those in the spectra of parent opal matrix, because the effective refractive index of composite ( composite 1.44 n  ) is higher than that of the opal template ( opal 1.33 n  ).
The striking observation is the pronounced distortion of diffraction resonance band in the reflectance spectra of Ag / opal composite (Fig. 2,  curves 2, 4 ) that contrasts to quite symmetric Bragg resonance shape in the spectra of bare opal (Fig. 2,  curves 1, 3) . To our opinion, this phenomenon is the manifestation of the Fano resonance [4] - [7] between diffracted in Ag / opal composite photonic crystal electromagnetic waves and those resonantly scattered by silver dendrites.
Under this assumption, the resonance profile could be approximated by Fano formula broadband dendrite plasmon scattering. Fig. 4 demonstrates rather good agreement between the Fano theory and our experimental results.
IV CONCLUSIONS
The light diffraction in Ag / opal photonic crystals prepared by electro-thermo-diffusion of silver in opal matrix is affected by the light scattering at silver dendrites. This interaction leads to Fano-type distortion of the Bragg resonance shape. 
